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jlW* 


Hard_equation 


4jjJ 4jLujJ (. 3 

ji i i f o n jjiiw Jj>? 3 W >* j 

:£jLuuLdU1 

I 4~ < it n <uLij 

uu^yu* 

JtkSL^LJ u U il 1 JUj-=HJ jH*> ^j^yuldLl *> 

CAiLuiU 

A <c_^a i/JJi vi^ -P * 

A *l»-i.. , .ii '> 4_iLtiu k _^ f ^ 
^ jiaUj 3 ! jL? 3-S ijLi* 

L A J-uL- ti-A.l 


oi^uun^ 

4 i ^j L y_^ 1 LiljjJl lIclSL^ij 4_jLlLj *1* 

Ji^bKJ ^.lUl 4 i L^ u 3^ jjiL-* 4 jL1j 
j-A i 4 j^Jji 4 _sLloJ i^.-w^lli Ll^jj! 

^jt JTjhs 


sjjiLlI AjLumJI 

b] j^L- 4 AjLij 3 -* 5 Jj jjo Li* 


oU 30 X I 


^ j u fc . 1 .j o U iULio ^4 :L^flJj-aJ 
^LaLutll lJT 1c ■ V+ *t t- 1 ^jdt ^ j)“< j ■ ! 4 U 

J^a D i C t B i A Ji~Lsj J^i ^>4 

,45 yl'tf' _ ^ _ 

= — — — .C^D 

CD CD 

bj Jj^3 - 

LdL*j k rt-w 1 ^ 

5 J^4 Ltijj JP* 

/T5' - Jt AB ulkJ 

^ > 1 r.r> T l A y <1 \ ^fr_J_.r 1 A ^ * 1 ^ -W-tt JJLij! 

ijjlj^jJ I (ubwdjVl s^Uall *+* 

1 A 1 r II ‘1 T I v ** * S* 1 fl ^ ft A * iltljlaLlUl 

Cjb OI^jLuM {jA k ^ r./.U Cib CfU^=L>w<J1 *t # 


1*1 

^ if k' $k i.i.ii.iitt .lit i i^u^jLiu >—.. _ ■ ( 1 

.. I T . t - •- — ■ . ^ ) kk r A - ~ U . .. 1 AjI " 1 ^-A_J-J jiJt 

(k t> 0) k a_> — 1. ^ H itt (2 


— ^ V-L^ j- j a_ii 

k * * 


9 




: lu^jJ 

Ljli mil j L^ jLilj i, , i jJ 

^ Lllflljjljj /l ■£) k ULliuJI 

4lLajljg kk J um* La iSf^+U ^bvLi^o ^LiLJuJ 

(0+*) 

iLrjjLjkJl JLsjLw) jtujijJ 

4^£s>l1 


OVL*. 




t-O /-0 /- ❖ 

/i V jtf + * V ft 

r (Q, 0) o r{£2, 9 ') - ❖ 

r(ft, 9 ') o r(£2, 9 )=r{Q, 9 + 9 ') 
h{£l, /r) o h(Q, k ') = ♦> 

/j{Q ( A / )o^*) = /z(Q,fet / ) 


f jM-C l_ 4. 


iJLC O j 

bl ^ 


Ju= :4_j mi U^j JfLSLwVI c? lc AjLfcJI jiilj 

k A ILl U tj L^jJl AjLulJ 

A ^ nj 2i -*J! 2JuJl L ujL^LmiII *> 

JJU-Ua^ 

I (jyJ-c h tri^ Ljij *;* 

ll^TI rt~i ||)V1 iOUu^ilill l Ju-aLa^J'l 

4j_Li3 £ a^ 2 ILmj* (jj) itini * jj^>o +:+ 
4^j, r^ud AjJaifl J] A o j S’i mi * 
jJeajJl LJ-uaJJ) / j^cajXt LjIj £? SjJ4iJjJO# 

V = £(/) /'jSaj. II (jli (/ 3pii J) r 

r' " kr^M- f'jiai ui 


t.S'JSu^t iuosai 

a / 0 E' = f/E +£ 


>j*L(i 

ja| = 1 

H ^ 1 

$^> S 

jmj Lai A-> l lj jlj \ ^js> S 

;uu> 0 

jjl l i ■■ 1 1 S 

6 1 = Arg(a) 

9 iOyijj /r = |a| 

uii £2 

9 = Arg(a) ou- 

ftJ A£>Mil 

ulj £2 »j£oj*»j 

- ao) + b 

CD AA>MJI 


co-aco + b 


£ ~ l |'E f A ^ T - 1 1 j' n i i^ j 

■ A; ■» jj£ a j jL£=jjt jb-it b j a 

d-LiJ-La J-fc I jjjC. 

J JjJ 1 5i AjLwlU! ibjlj i# L-jL^aja^ 

fJ 

! _>( -h. , ./iVl ja£ jjiU-* i/jlunil 4jLU Ju= -•> 
i-lyh-j SjuflUts 4 U 5. j J-j-dJ 
Ajj-LLI t ) f 

A 7 i i ht U ^ JJi j_aLi^4 AjLjuJ ; 4Jub 

0 4 ^\j$k 

0 — 0 3 k = 1 s— iL^uil L*S # 

(jlj^wU ^ijr— > il_ 4 jJj 3 £- 1 J J u ! *** 

A ^ ^ I. Ll S J 

:J£aJI 4 Li^=y-4 .'i ii Tir JuuIj 

cd E'-at- a(E - od) 

Arg(a) = 9 + 2 k 7 i j \a\ = k _$ Q ahniit 

nKrt i j_jji i?' iJS ij4 

-t- B* $ B 

B f j'] B $ A' jj A Jl ±=*_2 


(ab,a'b'} 


^i 3 \is 1 


ij-iiiLll I AjLwuJt 

jjiLud jj^L AjLljIlj $j*> U ii> *1* 

J^4 4_L}Uj=a ii] ilaiiflj 1 j] i£$* mol) 

i j a iluj- E ' = a!t + b jfi-lJi 


92 




(a + b)‘ =^C!;a"- p b" 

P *> 

-cy^+cy-v +„,+cr 1 ^ 1 +£" 

ijiuU hJL>J 1 (jjLlj iL. j nr 'r T t b^LaLs-a *J* 

JliLtirli 

fl/WfJ/rtfi' ) JjOI ^Uj Uiajt <* 

(f/c- /V/ NTfW 

4UjU»0 Jm*J 

jP'jL^w* JJ£ J ft-J LadbC 
^ jLM I A* >_fc , L i frb .4 

■<**)>» Jiwi l ' ! vi. v.. V,.} 

(/’,, /’,, /’,) jla*1 AJt^La «Ua£b 

J 

j *i ^ ^ ^ o j y^=i 

i=] 

1 < i < r 

aJL^ 4- -^] b*uiLwa j j o il l iji^SLj 

Ua^ Z 3 , jla^Vl J-* 4b-jli^i-*.)fi biljljXU! 

j l t ~~^ i CJjL>bJ I J Jl£ iJ_^Su 

i^UJt jjJJ Djjjb u-uiAsJ'l - 

U>iU jl Pi ^jluJ 2 lIL>- ■> 

k£jL_b} Jj-dj jl) 4 JLbb^Vt 

.{jui*vt 

r 

j MjJ 1 £A jTLbbv^t UJM^ J-fll j^=bj <* 

r 

jjulI I AbbUj P i X t 


i^po 4^4) f " 3 W < j * 

^aJj^aj Lftturt * Ac£4^£t j-u?Ll*J1 J^= 
3^ i£l ifS ^ V t^oJi uXjkIj Up-^j 

C“= 1 ^i^U!U>)l 

/? J 77 4j^ut-^L> j-J-JJbC J^=I Jj* i : Aj-A 

J7 ^ /J ^ 0 bc^>- 

( ’/• _ »(»- 1 )•■■(» ~/? + 0 _ » ! 

/j! jO!(h-/j)! 

^'-P- 

litA*. /) 5 II (jj j ij Ja ^ja^ 1 _t»'i i^- 4 ( 1 

c; =c;- / ’ iijj «>/;>o 

l1i.lj . y?_j 77 b> J A J jk jj-iac (J*i j- 4 (2 


c;=c;. l+ c:-' Uial n>p>0 
( Triangle de Pascal) jisl-Aj 4iA1a 


X 

0 

1 

2 

3 

4 

5 

6 

0 

1 







1 

1 

1 






2 

1 

9 

1 

c * 

=(';, 

.,+< 

T/ i-t 

'iM 

3 

1 

3 

3 

1 




4 

1 

4 

6 

4 

1 



5 

1 

5 

10 

10 

5 

i 


6 

1 

6 

15 

20 

i5 

6 

1 


: wL?k1 I ^U^j^jLui.1 

^jju-ba joc /? 11 < to ^jbj^ h $ Cl 

:Uj^J (« £ l) 


it yjiui j^ai 


Abb j-iJI 

Hard_equation 


Ac^ 4->«-4 tj m V /7 tliili AwJjJi ; uu^ju 
IjM-tijLC. /? uli 4-dj JuJ ^ j^.1 If /7 j 

: jjl sJ Mj JuJU 1 J> Jui, 

w(«’-l)(w“2)x x2xl 

(^jJjiLc A?) 3 ] ^ biJ ^ iLa-a / 7 ! J-fljJb 

A” — f?\ :i_jLl£j^ 

/? ujb i-jUpiJ jili jjLt AjU^s jX+j U ^SJ ^ 
1 j in 1 r /? Ol j ^ 34^4 

/?! n\ 


AH =- 




(n-p)! - («-/?)! 

1 j inY H bib Ab^lLLa Ac Zt ( 1 

(w ^ /? — 0) s t i. wv - ^Jlc p 3 (tt ^ ] ) 

/j Ijj-dlc bll j AJLt^jJi 

E j^Llc ^ ( j-b -V.r ^ c J^= 

Lh* Ij < ^ .b c /? bib biU-j^^Hl 4 JbJ J^jj 
J-djJtjf c; >ajJLl L>^bc Yl bib Ac^^^wa 

C) 

^iJi JJLC s n :^jf 

bib Acj^j^a 1 j , nVig {$±>Ci 

n*Ai 


juui 

(O^jJ^J! 

j^ksUc 


1 


I 3 < n j r /? bib Ax^lba £ * 1 ^ 

(p — 0 ijAJ-ba /J 3 (f? ^ 1 ) 
J^3 E (J - 4 Ijo^ilc bib SLoJfLa 

£" j-^lbc jj_4 1 j 1 ^ 1 r jp AbJ^-a AjJCbLd 

SjjLbba j itfUnlt O^Sb J) Ljjjl bj 

Jl AajldJJ ^ >'bii ijg ^jplba u *i 1,4 

L* fbAj Ijjuxac 77 jbisjl 

n> p>\ 0^%O' 

jaa Jaa J»t ,>. •:• 

JjXj Ubu 7 / ^j ; Llj Ij-mj J ui p bib E 

^usUbsJl BJjUbJU Ij^XLa p bib jwU: 

»(«~ I )(«-2) O-/? +1) >A t ^U« 

>Ulc /J # IojJI IbA 

bjadUiC I A^jLbJ \ ^4uJ ; j 

joaJ >4jJ5 Ajbijlj ^bLa aja UX* 

J.jjJli Ijoaabc 77 {ju J-a Ij-i^ibc /? biLbJjJ 

iL-OSij 

4f =«(n-I)(n -2) («-/? + ]) 


ij\ L&.1& B JLajLa-l" Pa{B) — P{A/B) 4. ^ U n « iL. C 


s iui» >ilt uVUIa-yt 

JjLL^V h ^jUhX! ij- 4 AljijLs- P ^ 

f*jSL~i3 B i^ma) jP{5)^ : 0 

a £ £ -»_ j /? jj! LflJLc /I AjjL>J1 A 

PdA) -I j B<z A m 1 ^ 

j-* B $ A (2 

Uu jJ , d_-3 jjJULd 

P(^n£) = P(5)xP^(^) 

= P(^)x^(B) 

4_jjjO 0 <i t4L~: a (1 

ifJuILa * "*< >m T 

Li^J V) Si _ r ^> ^ * * 

4-J5JI U-fc-aL^I^ {(JJjZLi1l>» jinir 

*</* 

4n/l.={M2 i 4 ^ 0 ( 1 
yf, u 4> u /i 3 u \j A s = E (3 




T A .-wiuj 3L, t "< ^ i* * I /'(A) ' ^ 4JL>- 

^uas jUs cba^Vl JLm 2L U^3 

obGtj*^ i ^ 3 2kT 1 -UAjjj* 

J ^ iUJULb^J 1 ^j-ii-dJ <J lil 

:^jLjuaLjJl Jj*SU iL t fri W l 

E(X+Y)~E(X) + E(Y) 
E(aX) = aE(X) 

L^jfa £(6 t aq ^ j?(Af+y) 

(aAf)jCtf+ 

;2l2jLu)JI 4 *Aj^1 I Q i Q 
JUajji*. pbJ* 6 j a yjtjjlul 


£(Jf+6) = £(JQ + h 

Var{X)---E(X-E{X) 
= E(X 2 )-(E( 


A n (*»* i ^3 i ^2 * ^f (2 

iLijj’J J< ftJ 4v*i JJ JUt-4 ja£ L^j V UI* I 

/: iXdLiJ I 4jCj.<^aiU 
:if Jj= 3 JL>-i U-fo-tJ 


rfl/'(aJ0 = « ! W) 
<5(a*) = |«|<W 

Var(X+b) = Var(X ) , 

^(X + 6) = (SW 

;Us ^loVUi^V! 

£ £>L>ai (>• yjU ^ 

sruij-i E ^ bj>j P(^l) t* 0 

Jj- 1 ^ J 41 >V^ l “^“ L ?‘ 

p (B) = 0jg - ; ^a&j/fJ5jb- 

' v P{/() 

^ jt Uic jui>srt ur*^} Pa 
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B,A 


P{AkjB) = 

BtA u^jU P(A) + P(B) 
d -P(AnB) 

J^Vl-^ljJiaJI jJtll 

CrVUI^VbJC 1s JC 2s ...*X fl( ^1a»bJf 
0U» 7 1 ! , Pj^ . . . , P n 

Pi = P(X = x f ) 

ATy jP^ ^L^jf 

J 4J J-4J-J 1 1 Jut E T ^l£: JUJL^ JL^L^I 


rfjLudl 

J = l 

= Vv JojJ! 

ijlj ^ 0“* J^ 3 tjt j^ijuji *i* 

j 5. u^Sf I E AjJ^I AliJtLw (jC^G {Xj} 

^U-u>C_v+JL, 1 4ijjL>Jl 0 

GjVLjJLz^I A 2LjjiL>- JULL>-I ^ 

A ^ I ^oG 13 V y^J 1 ^ 

JlSL^f (JbjJu*! 4JL> (/>(^) = 0} 

at 4 JLjjji Jt P{A ) ^ JLflLj_^! yLuu^- 

E it yl£L J LdL^ I (J^LuiG 4lL> * 41 A jlj 
(J.^ (j- 4 

“ i 

J7 jp^Uc^ J Jlc, 


AlT P.x $* P ' 


J\ jiuu 


JjaVi $&, X ^\$Ajl jx . ill t 

P x iUUl>1 J^jLdi ^GL-ubbpt 

cs^ j-*pj gfjLjjtlt iJa !^ ^LGi! 

S{X) tVar(X)iE(X)j±aj3\j^ujj\ 

j^i21 ijjLiltj (JiLuibpt jj-sljj. 

■P i 4jl3j_>i x^ JjUut E{X) 

^-jl Al jji £^(AQ vLi>Vl jL^q ^4) idjjLSiU 

^Lj i b i 1 uLiJVI 

■ Cjij-4 idjjtUI jtjib Juu ua^yj! 

J^-u E{X) ^!juG13 

4ajjji ^.ul U I tr *" P(AQ ^ 0 j 


£" ^ 1j^]i 

ur 

^UhoL>J1 

>4 

^jjL>» /l 

rij ri j 

0 < /»(^) < 1 

<P,E 

Sju^»V1 

dJLotl inllj; 

P(E)=l 
P&) = o 

C\B = <p 

JfbLoJ^uLa 

^uB) = 
/ , M) + J P(S) 

A 

4 j o^jJl 

^ aijL^u 

^) = 
1-^) 



j) \<i<n) ^ j 3 i J*i ^ 

( 1 < j < m 

03 ^ 4i t* 4- * 

s !,_l^ £jUjJt <U jli 

4- Ijufc gJHU! 

(SjjXl! 4 jlj 1 j LbjJ I 
UWjaj-j JLLmj^» ijLuljyjLt jtj^JLLa <* 
ij^ > i < i ivd 

{^f 4 i d T fahti.^ 4 l4->w> i nit *l* 

iSjS .1 

4 t n" i i f CJLL^aVt 4JJL54JI *;* 

< 3 j 3 +\ 

4j^L>Jt ^ A. I Z1W i? 4iiL>Jl Ca\±* bj * 

4 t n"j I r i a B *jl_a A 

^L-fcbbjJf J_*^l +;» 

t 4 I— ^jLi j uj_£ 

J IjmJlLsJJ (jJLujLjjJt 

E(XxY) = E(X)xE(Y) 

jLuijolt ub „* £j^d ^LUI *> 

U^J j jl l l ^jUjLiJ $JSi ,. , *. . 

V(X+Y)=V(X) + V(Y)-iS iouii^i 


P( B) = P(A, nB)+ P(A 2 n B) 

+ + P(A„nB) 

P(A t nB) = P(A k )xP At (B) £, 
\<k<n iu. k j£= iM-i^yt 


B 



i j-* f~l B — ^ SjjSjJI j_$£3 ji •)• 

1 <k<n j*i 
Jiiij 1 <&<« j _4 {A k DB] aisuii <• 

B Zi*L>AS 4 jJ_»o 

Ot ^La , -‘— 1 1 Oil 
ril I <UjI j -■■»tl 

i B $ A ^juc j jji iLdj^jti 

iij lit 1* ^ 

P(AnB) = P(A)xP(B) 
P(B/A) = P(£) jU> P(^) ^Oj^, til 

Jtjajj.4, fjLLa K j, ^ 

E * L-ib-dJ t ^i/f'i ^ J Lg. 

jjj-d 1 f^pj^ X fl i , , * i Xj t X[ tjtt J 

1 f^>v? * **■ 4 yi * y\ 3 

blAl^ J^ lLyL i f j I ji J>dj 
5 ul "lrtU o.a {7 = 3 (X “ X/) 


P(X<x)= [Xe^dx^-e*]', 

p{X<x)=\~e^ <lu 3 
>* A ^ajlLoJLJ L 3 _<s V t (2 

E(X) = 

E(X)= p f(t)dt=p Xte'dt UjjJ 

£(X)= 4i4j 

ar-^4— ^ 


£(X) = 




/>(X>x) = l-./>(X<Jt) * 
P{X>x) = \-[Xe~ Xx dx 

Cue . ja JkLa Jf jSLJ ;JUL* 
1 1 1 ... | 

P{X ^ 50) — — Jl Ct ale YJ X (j r>£ 

P(^ > 50) = 1 — P(X < 50) LUo* 
P{X> 50) = l^(l^e wi )^tjLj 

= — i«|^— j ^UJLi$ £ 0ji =— a!j$ 



j7<o<* = i ♦ 

<ti r jkJlLj AT jl jjjij ;2 ubjju 

j /* -UL<M->- ' [tf r A] (jr^ 

:^JL U Ji?o 1 jl 4311^=3 4 Jb 

; [ft, A] J G? J^= J-* 

: Ulj JlJ (y? ^ ^ ) 

/»(*€ [«,*])= {/(I** 
yJJ jU*!uj ft £ 01 ,J^D J^T 

[o,i] JL* 1 I 
p(X = a-)=0 ❖ 
P(ar < AT < ft) = P{a< X <ft) * 
= P(a<X <ft)=P(a<X<ft) 

^ioJa^II OUu j £41 j£l£ .2 

A ^yjl ^u t AJ l j \ 't it I ji Jjjij 4ll ± j :lJlJ£Jlj 

[<^A] jL>dl <-* 1 ^ f ttlVi il l 

iisLL^a dJIj lZoL^h (# < A) 

A ji.Jt T dl Jl JyAJ :i_£Lj jju 

SJb CajL^s I j) A < ln_uw£J! I 

ij^l Jm SJljJI 43 Ljj=d 

f(x) = Xe~‘ tx ijLuJLi xe [0,4*[ 

:^SUi 

i |0 ? +oo [ JUJI^bj^XfjSbJ (1 

i>(X <*)=[-£”* 


J lji£L tlJLjJl 


JL*p>VI 

Hard_equation 


0 ^= 1 M p 3 /? jg Wj mjJLi _u>J \ ^Uj j^jij 

S 4 jlLLj X 

Sj~* U 4j^>< 3 jJuC 

5(n,p) 

p $ ^JLu Lja lLj ^ jiLJ 1 4/i A^ij 

[0,1] judt 

jl>JI -V 

^ (jfJLA *l-> ^Juil iJ-^3 ^(/Z,^?) 

:LLjjJ 0<jt<l 

p(x=^)=c,y(i- jP r 

E(X) = n p 
V(X)=np{\~p) 

1 

\u,h\ JL>U,^ fjXe* 43jjtjj 4Jb f ;I lJujjU 

a < h 

Ibl [t7,/?| 43 1 it ■— > j (jl 

:^JL La JJL >0 
[f/, A] 5j ol m a J 

[ h ] (' 7 lc 4 _jl_v jpa f *+* 





4jjjh3 

-S 3 tS 1 jg 1 ix*— fLilLa aLqIj-L^: 

pJ\ ^ic. ( 1 “p} 

A fti rtf jjjmi ^ OjLLJ 

S Ji ^ >0 Yi\ X I 

S j rt t ij X “ 0 

Jj_aul 1 Ja- 3^3 p ij 41 fn> : A Jl*~ *-l j^jL3 


X 

0 

1 

p(X=x) 

1 -p 

p 


jJl_i A ^ ^ 1 1 j i t lbl *4 1 i^l ^ 

J-aVI JL3 ^7 lUx, -jj 1 ^pJj^jjLj JjjU 

J LlajM V (.rY) Jj L±jJ [5 h, (AT) LvL? LjJ 1 

F(A0 - pi 1 -p) j£(X) =jp 

oil 

t_}jL>LLI I ) Bjjs // +Uj->o jIjiLL 

J jjJ ■ t-i t-> Ja 3j_|j ( 4 l n. j. 




Hard_equation 


: TL cL. SbbjLdiyi 4 o i m rt T I 

JJL£l uJU^lLs ft 3 £U->UM>3 JJyC 77 :4 \ 
jl jucVI |^j _4 (ty, f) djujhj 4 jlj 113 

0 < r < ft j a - bq + r 

{^./') 4 -uLijJl ,j«t Aj-L^C 

ft jJjlI I (jit 77 ajjJJ Aj j.iLia¥l 4 n i n n T U 
^ySLy J-wsbfc l_^ljjUI Ijl^j T jj (j ^ o i n_i 
ft 4JLxJ ! 77 JiJlJlJJ JLiJLdfiyi 4 <a j.iuiJf 

<n ilTI JU-L *4 j£^ iALu^^L* 

jjui j^lc O jJjJ 4 j, i i Hjfl 

ci — bcf ■+■ /' Ljr ic- j 1 -—■ m ft juj jjlj jjt£ 

0 < r < |ft| 5 

(jjJJjiJ cJ j£L urj, I ^hmjLoJI 

j ^WJ-C 2JU1 fl 

77 JjjJt 4Cj4>w4 I Z) u 

IN ULi jJ - 4 py ^ V J 

Ql 4 tj <Ir> ijljwLc ft J 77 ^jSLJ :ua^AJ 
ft J 77 ^LLtl^S ^ "l ±~ j -» j /)/> 3 Da 

j0 o n 

ft 3 (V ^j^OJLxJJ A^sjjuIlI! 

O Z)^ ^Lc j 0 .~k I I y- 4, J .uJLe V^riTF I 
ft 3 Cl /jk_j j J jJJ j^w +1 1 ^Mj'JaJU 

PGCD(a,h) : J <U 


%\£*~£l\.\ 

^++ 

^jftJj .4 jji„c £7 j j L>y->yuJ J] ft j a ^j£jJ 

^>>■5 (jyijLJ ft -IJjtJl ^ . firll,} Cl JJUbJt JjJlJt 

b ~ k a z^ii j- ft jjlc 

Jj-aj 3! ft ^jlkII 77 J^aj 

Cl JUUtJi Jtclidjt ft J=J JlJ= 
ft p mitji 77 t j-ojj 77/ft k_jkJilj_j 

12 = 3x4=<— 3)x(— 4) :Jli* 
^441 Acj4JiJ ^yJLULijj ^ 3/12j4/124iy 
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